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Periodic Table

* The development of the periodic table brought a system of
‘order to what was otherwise an collection of thousands of
pieces of information.

* 'The periodic table is a milestone in the development of
modern chemistry. It not only brought order to the
elements but it also enabled scientists to predict the
existence of elements that had not yet been discovered .

* A large art of science is PREDICTION!!
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Newland’s Octaves -1863

» John Newland attempt to classify
62 known elements

PES ) He observed that when ordered by
%\ Atomic Mass, there was a an
observable repetition every eighth
element

o ? » Tried to correlate the trends with
RN W musical scales, was ridiculed, and
eventually awarded for his
findings.




Dmitri Mendeleev
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Dmitri Mendeleev is
credited with creating
the modern periodic
table of the elements.

He gets the credit
because he not only
arranged the atoms, but
he also made
predictions based on his
arrangements His
predictions were later
shown to be quite
ga“aaccurate.
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Mendeleev’s Periodic Table

» Mendeleev organized all of the elements into
one comprehensive table.

» Elements were arranged in order of increasing
mass.

» Elements with similar properties were placed In
the same row.




Mendeleev’s Periodic Table
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Tabelle II
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Mendeleev left some blank spaces in his periodic table.
At the time the elements gallium and germanium were
not known. He predicted their discovery and estimated

their properties.
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Early Attempts to Classify
Elements

gDobreiner’s Triads (1827)

- Classified elements in sets of three having
similar properties.

- Found that the properties of the middle
element were approximately an average of
the other two elements in the triad.

Dobereiner's Law of Triads
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PERIODS -

SIMILARITIES: THE NUMBER OF

o OUTER ELECTRON SHELLS. o I I e T
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GROUPS —

SIMILARITIES: THE NUMBER OF
ELECTRONS IN THE OUTER SHELL.
COMMON REACTIVITY, BONDING,
CHEMICAL AND PHYSICAL
PROPERTIES.




METALIC
PROPERTIES

SIMILARITIES: AN ELEMENTS

RELATIVE ABILITY TO CONDUCT
ENERGY IN THE FORM OF HEAT

OR ELECTRICITY. Si | P | s |a

METALOIDS




Transition Metals

Non-metals

Halogens
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PERIODIC LAW

N

#When the elements are arranged in

order of increasing atomic number,

there is a periodic repetition of their

physical and chemical properties




ELECTRONEGATIVITY
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An atoms ability or affinity to gain another

electron. Trend (Top right, excluding the noble

gasses, F is the most electronegative element)




ELECTRONEGATIVITY TREND
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IONIZATION ENERGY
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The energy required to lose the outer-most electron

from an element. (Top right, He has the greatest

ionization energy)




IONIZATION ENERGY TREND
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ATOMIC RADIUS
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A measure of the distance from the center of the

nucleus to the outer-most electron (Bottom Lett, Fr
has the largest Atomic Radius)




ATOMIC RADIUS TREND
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The Electron Shielding Effect

Electrons between N
the nucleus and the oPUISIo
T \ Outer

valence electrons
repel each other Attraction electrons
making the atom |

- I|

larger, affecting Nudeus

the atomic radius % ||




Atomic Radius of Neutral

Charged Species
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lonic Radius for Cations

Radii of Alkali Metal Elements and lons

N

J
. Li Q
0.152 nm 0.068 nm
Na o Nat

BOOStS the 0.156 nm 0.098 nm
effective K K+
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lonic Radil for Anions

B Atomic radii of the halogen atoms

and the corresponding halide ion

() F 0.064nm

Lowers the @c 0009nm

effective

nuclear @ o114mm
charge
°I 0.133 nm

All radii are in nanometers (nm)
1nm=109m




lonic Radius for an Isoelectronic Group

- The Radii of an Isoelectronic Group of lons

Isoelectronic
ions have the Z=8 ° 02- 0.145 nm
same number of

electrons. 729 o F- 0.133 nm
The more Z =11 ° Nat 0.098 nm

negative an ion Is
the larger it is z=12 @ mMg2* 0.065nm

and vice versa. 34
Z=13 ® Al

N

0.045 nm




REACTIVITY

An atoms general ability to undergo a chemical
reaction. The Alkali Metals are the most
electronegative family/group. (Bottom Left, Fr is

the most reactive)




REACTIVITY
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@Highly reactive — readily participates in

chemical reactions

#Unreactive — does not readily participate in

chemical reactions



http://teachertube.com/viewVideo.php?video_id=41344&title=Alkali_Metals___Brainiac
http://teachertube.com/viewVideo.php?video_id=41344&title=Alkali_Metals___Brainiac

Trends of the Periodic Table

Atomic Radius: A measure of the distance from the

N

center of the nucleus to the outer-most electron

Electronegativity: An atoms ability or affinity to gain

another electron.

lonization Energy: The energy required to lose the

outer-most electron from an element.

Reactivity: An atoms general ability to undergo a

chemical reaction.




4 MAJOR TRENDS:

T?P—RLGHT OR BOTTOM LEFT?
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Alternate Periodic Tables

N

Although we are most familiar with
the periodic table that Seaborg
proposed more than 60 years ago,

several alternate designs have been
proposed.




Alternate Periodic Tables
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Alternate Periodic Tables Il
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Alternate Periodic Tables Il




Alternate Periodic Tables IV
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